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(54) Abstract Title 
Flexible tie 



57 A flexible garden tie (10) has pad portions (1 1,12) joined by a strip portion (13). The pad (11) has studs 
(14 at °PPOS'te ends and the pad (12) has openings (15) similarly distributed to accept the studs (14) as a 
fr.ct.on f.t. The tie (10) may be folded and a cane or the like engaged between the pads (1 1,12) or another tie 
may be secured end-to-end by inserting its studs (14) in the openings (15) of the first tie, or in an overlying 
relationship ,n wh.ch studs (14A) extending halfway along one strip portion (13) engage openings (15A) 
extend.ng half way along the other strip portion. pen.ngs t 
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"TIB" 



This invention relates to a garden tie of improved versatility. By a 
"garden tie" is meant a flexible, elongated element primarily, but not 
exclusively, intended for supporting plants 

In accordance with the present invention there is provided a tie of flat 
flexible material comprising two pad portions of similar configuration 
joined by a relatively narrow strip portion, wherein the pad portions have 
respectively interengageable male and female formations which have a 
similar distribution on the pads such that the pads may be joined together 
by bending the strip portion or alternatively the male or the female 
formations may be engaged by the female or the male formations of another 
similar tie so that the two ties are joined end-to-end. 

The strip portion may additionally have male and female formations 
distributed along its length. Male formations may extend along one half 
of the length of the strip portion and a corresponding number of 
correspondingly positioned female formations may extend along the other 
half of the length of the strip portion such that when bent in the middle 
the two halves of the length of the strip portion may be secured together. 

The male formations may be studs upstanding from one surface of the 
respective pad and the female formations may be openings in the other pad 
each stud fitting a corresponding opening as a friction fit. 

Each opening may be surrounded by an annular rebate. 

The male and female formations are preferably grouped at opposite ends of 
the respective pad such that when one pad is brought to overlie the other 
the two pads may be joined at their opposite ends while allowing central 
areas of the pads to pass on opposite sides of an element between the pads. 

Several male or female formations may be arranged in an arcuate pattern at 
each end of the respective pad. 

A preferred embodiment of the invention will now be described by way on 
non-limitative example with reference to the accompanying Drawings, in 



Figure 1 is a perspective view of a tie in accordance with the invention, 
Figure 2 shows the tie of Figure 1 engaging a cane between its pads, 
Figure 3 shows two ties similar to that of Figures 1 and 2 joined end-to- 
end, and 

Figure 4 shows two ties similar to those of Figure 3 but in an overlapping 
relationship. 

The tie 10 of Figure 1 is an elongated, flat, flexible element of 
polypropylene, preferably of a non-degradable green colour for use in the 
garden. The tie has two similarly shaped pad portions 11 and 12 joined 
by a strip portion 13. The pad 11 has upstanding from one of its 
surfaces six studs 14 arranged in two arcuate patterns of three at opposite 
ends of the pad. The pad 12 is formed with six openings 15 which have a 
similar distribution on pad 12 as do the studs 14 on pad 11. At the 
surface of the tie from which the studs 14 project each opening 15 is 
surrounded by an annular rebate 16. The provision of these rebates thins 
the material of the tie around each opening 15 and makes for better 
frictional engagement with the studs. Each stud 14 is dimensioned to be a 
friction fit within each opening 15. 

Studs 14A similar to the studs 14 are distributed along the length of the 
half of the strip portion 13 which is adjacent to the pad 12. Openings 
15A are distributed along the length of the half of the strip portion 13 
which is adjacent to the pad 11. 

Figures 2-4 exemplify, by no means exhaustively, possible uses of the tie 
of the invention. In Figure 2 a cane 17 is engaged between the pad 
portions 11 and 12 of the same tie. The studs 14 on pad 11 each engage 
the corresponding opening 15 in the pad 12. The central, strap-like 
regions of the pads bend around the cane and will grip it sufficiently 
tightly to resist sliding along the cane. This is in contrast to string 
which, however tightly knotted, will tend to run down a vertical cane under 
the weight of a plant being supported. The strip portion 13 of the tie 
is free to surround a plant (not shown) being supported by cane 17. 

in Figure 3 two ties 10 and 10A are joined end-to-end by engaging the studs 
14 on pad 11 of one tie with the openings 15 of pad 12 of the other tie. 
A cane 17 may be gripped between the engaged pads of the two ties. 



in Figure 4 the two ties 10 and 10A overlie one-another and canes 17 and 
17A are gripped between the overlapping pads of the ties. m this case 
because the ties 10 and 10A are inverted relative to one-another the studs 
14A on the strip portion 13 of one tie may engage the openings ISA of the 
strip portion 13 of the other tie, giving a relatively rigid construction. 

Of course the ties may be used to grip elongated elements other than canes 
such as portions of a trellis. The ties may also be used to connect to 
canes, trellises, plant stems or tree branches decorative features other 
than plants, such as fairy lights. 
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CLAIMS: 



* U \° flat ' flBllbl8 prison, two pad portion of 

the pad portxo.B hava raspsotivaly intara^agaabla nala aM f6male 
MhiCh ha ™ ' ««■"« attribution on tha pads such that tha pads 
-r ha x™a tosathar by bandit tha strip portion or alternatively tha 
mala or tha femala fomations nay ba angagad by tha fenal. or tha mala 
fonaatxons of anothar. similar tia so that tha two tias ara joined end-to- 
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has male and female formations distributed along its length. 
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r ,w \ " V"""* » 2, wherein male formations extend along one 

half of the length of the strip portion and a corresponding number of 
correspondingly positioned female formations extend along the other half of 
the length of the strip portion such that when bent in the middle the two 
halves of the length of the strip portion may be secured together. 

4. A tie as claimed in any one of the preceding claims, wherein the male 
formations are studs upstanding from one surface of the respective pad and 
the female formations are openings in the other pad, each stud fitting a 
corresponding opening as a friction fit. 

5- A tie as claimed in claim *4, wherein each opening is surrounded by an 
annular rebate. 

^, / ^ 38 Claimed ° ne ° f thS e reced in9 claims, wherein the male 

and female formations are grouped at opposite ends of the respective pad 
such that when one pad is brought to overlie the other the two pads may be 
joined at their opposite ends while allowing central areas of the pads to 
pass on opposite sides of an element between the pads. 

7. A tie as claimed in claim 5, wherein several male or female formations 
are arranged in an arcuate pattern at each end of the respective pad. 

8^ A tie substantially as hereinbefore described with reference to and as 
shown in the accompanying Drawings. 
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(54) Abstract Title 

Radio frequency and inductive meter reader 



(57) A hand-held meter reader for reading utility meters such as gas, water or electricity meters can receive 
data by radio frequency transmission from a meter and can also receive data inductively from a meter, thus 
allowing it to read many types of meter. The reader can communicate using a variety of protocols. The reader 
may automatically switch between radio and inductive reading. The reader may transmit a signal which 
causes all meters in range to transmit data in a time staggered manner, in turn according to ID number or 
according to a generated random number. The reader may interrogate selected meters by transmitting an 
identification number in the interrogation signal. An RF link to a computer for downloading data may also be 
provided. The computer may be in a vehicle and the meter reading route may be stored in the computer which 
then provides information on the next meter to be read to the reader. The route may alternatively be stored in 




At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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METER READER 

This invention relates to a reader for a meter, and 
more specifically, although not exclusively, to a hand- 
held reader for a utility meter, particularly a water 
meter . 

A wide variety of utility meters are known for 
measuring the supply of utilities, for example, gas, 
water and electricity. The measurement of utility 
supply allows each consumer to be charged according to 
the level of their use of the supply and discourages 
wasting of natural resources. 

Although utility meters are, in general, provided with 
a display for displaying the level of utility 
consumption, the meters may often be located in 
inaccessible places. To facilitate the ease of reading 
the meter there is often a remote reading device 
provided. This may be a pad coupled to the meter 
through a wire link, or alternatively a radio frequency 
(RF) module. For a pad, the meter is read by 
electromagnetic inductive coupling through the pad with 
a reader device (in close proximity to the pad) . For an 
RF module, the meter is read using radio frequency 
transmission (usually having a maximum range of about 
90-400 metres) to transmit the utility usage data to a 
reader device having a suitable RF module. 

Numerous utility meters are commercially available, and 
each may be provided with either a pad or an RF module 
for remote reading. In addition, the form of the data 
transmitted, specifically the data communication 
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protocols, varies with each meter. This makes it 
difficult to provide a reading device which is able to 
read all the different possible meter types. 

It is an object of the present invention to seek to 
mitigate these disadvantages. 

According to the present invention there is provided 
apparatus for reading a meter, comprising means for 
receiving data by radio frequency transmission from the 
meter, and means for. inductively receiving data from 
the meter. 

The apparatus may include an algorithm to determine the 
form of the incoming data from the initial portion of 
an incoming data stream. This scheme of meter reading 
is described in GB 2 277 3 92, which is hereby 
incorporated by reference. Once the form of the 
incoming data has been recognised then the data can be 
successfully received. 

Prior art apparatus has employed a list of possible 
protocols for the data. The incoming data is examined 
using sequential trial reading, progressing through the 
list after each failure to recognise the data. This 
method may involve receiving the same data four or five 
times before it is correctly decoded. The use of the 
algorithm described above results in a faster read time 
for each meter, since the data protocols are determined 
from the initial portion of incoming data. 



The algorithm may conveniently compare the first ten 
bits of an incoming data stream with a stored list of 
known protocols. 

The meter may be a utility meter, such as a water 
meter. 

Embodiments will now be described, by way of example, 
with reference to the accompanying drawings, in which: 

Figure 1 shows a first perspective view of a meter 
reader according to the present invention, and 

Figure 2 shows a second perspective view of the meter 
reader. 

A reader 1 is shown in Figures 1 and 2. The reader 1 
comprises a nozzle 2, an RF module (not visible), a 
display 4, a keypad 5, a trigger switch 6, a handle 7, 
a communication port 8 and a battery charging interface 
9. The reader also includes a memory and a 
microprocessor (not visible) . 

The nozzle 2 contains a coil (not shown) , and is used 
to read a water meter through a pad connected by wire 
to a water meter. The meter reading is carried out by 
inductive coupling between the nozzle 2 and the pad. 
When the trigger switch 6 is operated an interrogation 
signal is applied to the coil which is inductively 
coupled to a coil in the pad. After the pad has 
received the interrogation signal it causes the meter 
reading to be generated as a data signal in the pad 
coil, which signal is transferred by the inductive 
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coupling to the coil in the reader, and from that coil 
to the microprocessor in the reader. 

The shape and configuration of the nozzle 2 are such 
that all known pads may be read. The nozzle 2 is 
replaceable, and may be easily swapped for a new nozzle 
should it sustain damage or if future developments 
result in a different design. 

The reader 1 is able to read any water meter known to 
the applicant at the time of filing this patent 
application, even though different manufacturers' 
meters send data in different formats. When the first 
portion of incoming data is received by the reader 1 
the software will examine the first few (about ten) 
bits of data to determine the format of the data, and 
hence the applicable data communication protocols. When 
this determination has been made the meter may then be 
read and interpreted successfully. This scheme of meter 
reading is described in GB 2 277 392. 

The RF module allows the reader 1 to read water:. meters 
using RF transmission. All known water meters known to 
the applicant at the time of filing this patent 
application fitted with a suitable RF module may be 
read. 

Combining the inductive read nozzle 2 and the RF module 
into a single reader 1, in combination with software 
which determines the make of the meter, allows a larger 
number of water meters to be read. 



The user does not have to know in advance which type of 
reading method is required in order to switch the 
reader 1 into the correct mode. Instead, a meter 
reading route may be programed in advance into the 
reader 1. The programed route will include information 
about the type of reading to be made at each location 
and will switch the reader into the correct reading 
mode ( indue tive/RF) automatically, or will indicate to 
the user that manual keyword entry is required. The 
meter reading is initiated by the user pressing the 
trigger 6 . 

The programed route may include data indicating what 
the expected reading should be at each location. If 
the actual reading is significantly different, the 
probe will automatically prompt the user to investigate 
for tampering, etc. 

An LED 20 on the front of the reader indicates to the 
user the status of the meter reading. Red may indicate 
that the reading has been unsuccessful, amber may 
indicate that the reading is in progress, and green may 
indicate further reading has been successfully 
completed. A different audible signal is produced in 
each of these states. The LED and audible signals are 
in addition to status ' information appearing on display 
4 . Providing status indications in a number of forms 
is advantageous because the pad for obtaining the meter 
reading may be in a difficult to access position. The 
display 4 may be obscured. It may be noisy so that the 
audible signal cannot be recognised by the user. 
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The memory is used to store readings until they are 
downloaded- The user may also use the keypad to input 
meter readings or further information to accompany the 
meter readings. The microprocessor includes a real time 
clock which is used to time and date stamp all 
readings. Up to 4000 readings can be stored. 

The communication port 8 is an RS-232 data port which 
can be used to provide direct electronic connection 
between the reader 1 and, for example, a computer. This 
may be used to download stored meter readings into the 
computer or to program a meter reading route into the 
reader 1 . Software upgrades for the reader 1 may also 
be performed through the port, for example this could 
allow the operating system to be upgraded externally 
without having to replace the processor. 

The display 4 is a high resolution liquid crystal 
display, suitable for displaying data from a meter 
reading, instructions to the user, or graphical 
information. 

The RF module includes a bi-directional radio and is 
provided with a number of different possible functions. 
The first mode of operation involves the RF module 
transmitting a signal which causes water meters in 
range to begin transmitting. A large number of nearby 
water meters (each having an RF module) will usually 
respond, transmitting their data. This data includes 
the meter's individual identification number and the 
meter reading. The meters transmit data in a time- 
staggered manner, so that the data from each meter is 
received at a different time. Transmission could be 
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delayed according to each meter's ID number, according 
to a value from a random number generator, or according 
to a meter's ID number multiplied by a value from a 
random number generator. The RF module in the reader 1 
may have to receive a large number of responses, for 
example from 400 water meters, and will store these in 
memory. 

A second mode of operation for the RF module is two-way 
transmission, which allows the reader 1 to interrogate 
a specific water meter. This mode is especially useful 
if during the first mode of operation the reader 1 
fails to record or distinguish one of the incoming 
transmissions. The RF module will transmit a specific 
signal, which includes the identification number for 
the nominated water meter. All nearby water meters will 
receive the transmission, but only the one which has 
the relevant identification number will respond, 
transmitting data to the reader 1. 

A third mode of operation for the RF module provides a 
RF link between the reader 1 and a computer. The 
computer may be located, for example, in a vehicle of 
the user when he is carrying out a number of meter 
readings . The meter readings can be downloaded to the 
computer through the RF link as an alternative to using 
a direct data link through the port 8. This may be done 
automatically by the* reader 1 if the memory storage is 
almost full. Also, if the meter reading route is stored 
in a computer instead of in the reader 1 then the 
reader 1 can be provided with information about the 
next meter reading through the RF link. 
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The data is downloaded in CDT (Common Delimited Test) 
format- Data may be selectively downloaded. The 
reader is capable of reading data at two or more 
frequencies. This allows a wider variety of meters to 
be read by the probe. 

The reader 1 includes a power source, provided by a 
battery 10 in the handle 7. This may be recharged 
through the battery charging interface 9 or may be 
replaced. 

The keypad 5 and software run by the reader 1 may allow 
for personalisation of the reader. For example the 
reader could request entry of a username and password. 

The reader may also include a means which allows an 
appropriately configured pad or meter to be programed 
via a signal from the. nozzle 2. The reader can alter 
the serial number of a meter or may reset the meter 
count . 

The probe described above is the most complex 
embodiment. The probe would be provided with less 
memory (to store, for example, 10-100 readings) . In 
this instance "a hand-held" computer would also be 
carrier by the user and readings would be transmitted 
by cable or radio to the hand-held computer. The 
reader provides the user with a menu allowing him or 
her to configure the output for different types of 
hand-held computer. 

The probe (or a hand-held computer, if one is 
connected) may provide a menu and means that allow the 



user to set which type of meters are to be read. If 
the list of meters is restricted, the meters can be 
read more quickly because the algerithm (from GB 2 2 77 
392) will need to test for fewer data types. 

The reader may be used with the meter described in 
United Kingdom patent application number 9912561.9 
which is hereby incorporated by reference . 
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CLAIMS 

1. Apparatus for reading a meter, comprising means for 
receiving data by radio frequency transmission from 
the meter, and means for inductively receiving data 
from the meter. 

2. Apparatus according to claim 1, wherein means is 
provided to automatically switch between radio and 
inductive reading. 

3. Apparatus according to claim 1 or 2, wherein the 
meter is a utility meter. 

4. Apparatus according to claim 3, wherein the meter 
is a water meter. 

5. Apparatus according to any one of the preceding 
claims, comprising a keypad for data entry. 

6 . Apparatus 'according to any one of the preceding 
claims, comprising a memory for storing a plurality 
of meter readings. 

7 . Apparatus according to any one of the preceding 
claims, comprising a data display. 

8 . Apparatus according to any one of the preceding 
claims, comprising a communication port. 

9 . Apparatus according to any one of the preceding 
claims, comprising an RF module for transmitting a 
signal which causes meters in range to begin 
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transmitting, and means for receiving and storing . 
the transmitted data. 

10. Apparatus according to any one of the preceding 
claims, comprising an RF module for interrogating a 
selected water meter by transmitting a signal which 
includes the identification number for the nominated 
water meter. . 

11. Apparatus according to any one of the preceding 
claims, comprising an RF module for providing an RF 
link to a computer for downloading readings to the 
computer. 

12 . Apparatus substantially as hereinbefore described 
with reference to and/or substantially as 
illustrated in the drawing. 
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